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Introduction

In the first report on the cochlear ducts of lizards (Miller, 1966), Lan-

thanotus and Anelytropsis were not included because specimens of these ani-

mals were not then available to the author. Through the generosity of Dr. Rob-

ert Inger of the Chicago Natural History Museum, a specimen of Lanthanotus

horneensis and Anelytropsis papillosus were lent to me for the purpose of re-

moving and studying the cochlear ducts. As cochlear duct morphology has

been demonstrated to be of considerable taxonomic significance (Miller, 1966),

details of the duct morphology of these two species are reported here.

1 This work was supported by United States Public Health Service grants Nos. NB-05532-01
and NB-05532-02.
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The drawings of the cochlear ducts presented in this paper were execu-

ted by Mr. Wayne Emery of the Department of Medical Illustration, and techni-

cal assistance was given by Miss Michiko Kasahara of the Department of An-

atomy, of the University of California School of Medicine, San Francisco.

Material and Methods

Specimens studied: Anelytropsis papillosus (Chicago Natural History

Museum, catalogue no. 69221. The cochlear duct is stored in the California

Academy of Sciences Anatomical Herpetological Collection, catalogue no. 424).

Lanthanotus borneensis (Chicago Natural History Museum, catalogue

no. 121986. Cochlear duct catalogue no. 459).

As described in Miller (1966), the cochlear ducts were removed by dis-

section of the left lateral temporal area, opening of the lateral wall of the otic

capsule, and extraction of the entire intact cochlear duct.

Stereophotographs and drawings were then made of the ducts.

Observations

A detailed description of the anatomy of the cochlear duct of lizards

is presented in Miller(1966). For purposes of anatomical orientation and for

better understanding of the description ofthe material presented in this paper,

drawings ofthe membranous labyrinth oiXantusia {a scincomorphiclizard) and

the cochlear duct oi Crotaphytus (an iguanid lizard) are reproduced here (figs.

1-4).

Cochlear duct of Anelytropsis papillosus (plate I).

The cochlear duct of Anelytropsis papillosus consists largely of an

ovoid saucer-shaped limbic portion to which is appended a much reduced lage-

nar sac. Careful study of the stereophotographs of the cochlear duct in plate I

shows the small box-like lagenar compartment at the anteroinferior extremity

of the duct. The thickened wall at the very anterior inferior end of the duct is

the site of the macula lagenae. The overlying calcium carbonate containing
otolithic membrane is clearly visible in plate I. On the medial face of the co-

chlear duct, the groove for the perilymphatic duct and the space for the scala

tympani behind (medial to) the papilla basilaris is also clearly seen in both

the drawings and photographs.

Some dimensions of various portions ofthe cochlear duct are the follow-

ing: snout-vent length ofthe animal was 125 mm.

GREATEST LENGTH (MM.) GREATEST WIDTH (MM.)

Cochlear duct 0.75 0.5

Limbus 0.6 0.38

Papilla basilaris 0.225 0.12
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Figure 1. Left membranous labyrinth, lateral view, Xantusia vigilis.

Figure 2- Left membranous labyrinth, medial view, Xantusia vigilis.
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Cochlear duct of Lanthanotus homeensis (plate II)

The preservation of all details of the cochlear duct of this particular

specimen was not ideal, but adequate. The specimen may have been dead

some time before preservation or may have been in a museum jar for a long

time. In such cases, there is often a heavy precipitate that must be removed

from the duct before the anatomical detail may be clearly seen.

After careful removal of much precipitated material over the duct struc-

ture^ the following features were observed. The cochlear duct (plate II) is ro-

bust and quite broad throughout its length. The anteroinferior extremity is ex-

pansive and the macula lagenae courses down the anterior duct border and

then extends onto the inferior medial wall.

The limbic area occupies the posterior superior quadrant of the duct.

The limbus is moderately elongated and the lateral face of the neural limbus

is gently rounded. The limbic hiatus across which is stretched the basilar

membrane is slightly arc-like in shape and supports on its lateral face a slight-

ly posteriorly arched papilla basilaris.

On the medial face of the cochlear duct (plate II, lower group of fig-

ures) is a large groove for the perilymphatic duct. The limbs of the inferior

half of the limbus are unconnected and thus the scala tympani medial to the

basilar membrane is unenclosed in this area. The superior half of the basilar

membrane is closed over by a connection between the neural and triangular

limbic arms and thus encloses a superior recess housing an extension of the

scala tympani.

Some dimensions of various portions of the cochlear duct are the fol-

lowing: snout-vent length of the animal was 165 mm.

Greatest length(mm.) Greatest width(mm.)

Cochlear duct 1.8 1.0

Limbus 1.0 0.6

Papilla basilaris 0-7 0-075

Discussion

Plates III and IV demonstrate the gross anatomical features of the co-

chlear ducts of representative species of all living lizard families with the

exception of the Shinisauridae. As described and illustrated in an earlier pa-

per (Miller, 1966), every family of lizards has a distinctively different cochle-

ar duct. And while the cochlear duct of each lizard family is distinct, there

are, nevertheless, similarities between the ducts of closely related families.

Good examples of this are readily apparent in the following complexes: Iguan-

idae-Agamidae; Lacertidae-Teiidae, Gekkonidae-Pygopodidae, and Scincidae-

Xantusiidae.
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Figure 3. Cochlear duct, lateral view, Crotaphytus wislizeni.

Figure 4- Cochlear duct, medial view, Crotaphytus wislizeni.
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On the basis of a number of anatomical features, the following lizard

families may be placed in an anguinomorphic assemblage (McDowell and Bo-

gert, 1954): Anguidae, Anniellidae, Xenosauridae, Helodermatidae, Varanidae,

and Lanthanotidae. Examination of the cochlear duct of members of these

families (plates III and IV) shows that the duct of Anniella could have been

derived from an anguid-like duct. The limbic bar or lip in Anniella is not un-

like that of the Anguidae, but is smaller and more superior in position. And

the papilla basilaris is much smaller and ovoid rather than elongate. In my

opinion, the limbus and papilla basilaris is Anniella have been reduced co-

incident with the assumption of a burrowing habitus and the reduction of the

external and middle ears.

The cochlear duct of Xenosaurus is probably much reduced, and it is

difficult to know the characteristics of the ancestral form from which it was
derived.

Examination of the cochlear ducts of Heloderma, Varanus, and Lanthan-

otus show certain striking similarities that are indicative of close kinship.

First, it should be stated that while the ducts of these three genera are simi-

lar, they are nevertheless of sufficient distinctness to show that they are spe-

cies of different families. This judgment is based on the degree of morpholog-
ic differences of the cochlear duct that is found between other lizard families

(Miller, 1966).

The similarities between the cochlear ducts of Heloderma, Varanus,

and Lanthanotus are: the entire duct is robust and broad throughout its length;

the limbus is elongate and quite heavily constructed; the lateral face of the

neural limbus is not elevated into a marked bulge or lip, but is a smoothly
rounded swelling; the papilla basilaris is elongate and of uniform width through-

out its length; and there is a superiorly directed limbic recess on the medial

aspect of the basilar membrane (which is somewhat shorter in Heloderma, but

of considerable dimensions in Varanus and Lanthanotus).

Differences between the ducts of Heloderma, Varanus, and Lanthano-

tus are the following: the inferior extremity of the duct is bluntly rounded in

Varanus and Lanthanotus, but more pointed and anteriorly displaced in Helo-

derma; the limbus of Heloderma and Varanus is wider and more massive than

in Lanthanotus; the papilla basilaris may be divided in Varanus (it is in ap-

proximately half of the specimens examined) but not in Heloderma or Lanthan-

otus; and only a short segment of the superior end of the basilar membrane
is covered by a limbic recess in Heloderma.

An analysis of the structure of the cochlear ducts of Heloderma, Var-

anus, and Lanthanotus shows that these genera are related to one another.

Just how they are related phylogenetically, i.e., which two genera are the

most closely related to one another is not obvious on the basis of cochlear

duct anatomy alone. For the moment I believe that the disposition and extent
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of the medial limbic recess is of considerable significance, and I would there-

fore judge that Varanus and Lanthanotus are closer to one another than is eith-

er to Helo derma.

Examination of the cochlear duct of Anelytropsis papillosus revealed it

to be almost identical with that of Dibamus argenteus and Dihamus novae-

guineae. Since this was the only case of identity found in cochlear duct struc-

ture in two previously separated lizard families, the question then arises

whether Anelytropsis and Dihamus belong in the same family.

Further evidence of the close relationship oi Anelytropsis and Dihamus

is shown in the studies of the cranial and vertebral osteology of these gen-

era. Dr. Samuel B. McDowell has studied the cranial osteology of Anelytrop-
sis papillosus and Dihamus novae-guineae and believes that these two genera

are very closely related (personal communication). Dr. Richard Etheridge has

studied the vertebral morphology of Anelytropsis and Dibamus argenteus and

states that both body and caudal vertebrae of these two genera are very much

alike and unlike those of any other lizards (personal communication).

Further studies on the anatomy of Dibamus and Anelytropsis are now in

progress.
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PLATE I

Family DIBAMIDAE

AnelytTopsis papillosus (CNHM 69221 [CAS 424] )
^

Upper Group: Drawing and stereophotographic pair of the lateral aspect of the left

cochlear duct.

Drawing x 33

Stereopair x 52 (one grid division = .25 mm.)

Posterosuperior is to the right and anteroinferior to the left. The semicircular

structure above is the medial saccular wall which is stuck to the antero superior edge

of the cochlear duct. The ampulla of the posterior semicircular canal is seen to the

right in the photo, but not in the drawing. The vestibular membrane is intact and forms

the lateral wall of the cochlear duct. The thickened anterior inferior end of the duct

represents the macula lagenae. The otolithic membrane may be seen overlying the

macula lagenae.

Lower Croup: Drawing and stereophotographic pair of the medial aspect of the left

cochlear duct.

Drawing x 33

Stereopair x 52 (one grid division - .25 mm.)

Posterosuperior is to the left and anteroinferior to the right. A part of the pos-

terior semicircular canal is seen in the upper left quadrant of the photograph. The

groove for the perilymphatic duct is evident. In the photograph, the nerve to the pa-

pilla basilaris is seen.

2
The first number refers to the catalogue number of the Chicago Natural History Museum; and

the number in brackets refers to the catalogue number of the Anatomical Herpetological Col-
lection of the California Academy of Sciences. This arrangement refers to both plates I and II.
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PLATE II

Family LANTHANOTIDAE

Lanthanotus bomeensis (CNHM 121986 [CAS 459])

Upper Group: Drawing and stereophotographic pair of the lateral aspect of the left

Cochlear duct.

Drawing x is

Stereopair x 31 (one grid division = .33 mm.)

Posterosuperior is to the right and anteroinferior is to the left. The opaque

white area in the lower right hand corner of the photograph is a part of the posterior

semicircular canal. The limbus makes up the medial wall of the posterior superior

portion of the duct. Note the arc-shaped basilar membrane and papilla basilaris.

Lower Group: Drawing and stereophotographic pair of the medial aspect of the left

cochlear duct.

Drawing x 16

Stereopair x 31 (one grid division = .39 mm.)

Anteroinferior is to the lower right and posterosuperior to the upper left. The

posterior semicircular canal obscures the upper part of the duct. Note the superior

limbic recess. The inferior part of the scalatympani is thus unenclosed by the limbus.
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PLATE III

Drawings of the lateral aspect of the left cochlear ducts of representative spe-

cies from various lizard families. The cochlear duct of an amphisbaenid, a terrestrial

colubrid snake, a turtle, and Sphenodon axe included for comparative purposes. The

ducts are not drawn to the same scale.

The arrangement is made according to my present concept of possible family

relationships. No phylogenetic relationships are intended.

A descriptive account of the cochlear duct of all the lizard families here de-

picted, except Anelytropsis and Lanthanotus is given in Miller, 1966-

It maybe observed that the cochlear duct oi Anelytropsis and Dibamus are near-

ly identical. This is the only case where in so far described different lizard families,

the cochlear duct morphology is identical.

The similarities as well as the differences are also apparent in the anatomy of

the cochlear ducts of Heloderma, Varanus, and Lanthanotus.
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Icf iia rt iciatr A. u 11 m. idcitr -A. ncf u idde A 77/7 ie-ilidae

Cher maeleon idcie- 'Xcnosa.xir idae Helode-rmatidae

l^aceftidae Teiidatf l/d t~c2 n idae IxmthanoiIdac

ije-kkonidae- Py^opodidae Anelytropaidae X^ibam idae

H mphist>aenidae

Xu nt usiidae C^ordy lidae

C^oluhridae

T^es t ud in idae Sphenodon t idae
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PLATE IV

Drawings of the medial aspect of the left cochlear duct of representative spe-

cies of various lizard families, Sphenodon, an amphisbaenid, a terrestrial colubrid

snake, and a turtle. The drawings are not to the same scale. For explanation of ar-

rangement see plate III.
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lu uu /I iiJatr \. UU III IiJlKS'ti
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